Abstract:
Introduction
average measured concentration of major elements of the LAW simulant is presented in Table 1 .
7
The average measured pH of the LAW simulant was 13.5. Reduction Capacity: The Ce(IV) method was used to calculate reductive capacity of the KMS- 2 7 and KMS-2-SS. The method has previous been reported, [39] [40] [41] and was applied here with slight for a system based on Tc(VII) reduction to less soluble Tc(IV).
10
The final pH of the system in initially DIW was measured and is presented in Figure 1a . The results from these batch sorption tests are promising due to the Tc removal capacity of 13 the materials in the highly caustic, high-ionic strength LAW. In a previous study where a set of 14 promising Tc sequestering materials were evaluated, every sorbent except for KMS-2 15 experienced a large decrease in Tc removal capacity in LAW simulant compared to DIW.
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The decrease in performance by these materials in the LAW simulant was attributed to a anoxic DIW batch experiments the contribution to the spectrum comes entirely (within error) 17 from Tc 2 S 7 . The Tc 2 S 7 is a commonly reported compound with Tc(IV) coordinated primarily by 18 disulfide ligands. 45 The KMS-2-SS had higher Tc removal in DIW compared with 19 further demonstrating the importance of sulfide for Tc immobilization.
20 Table 2 -XANES fitting results for Tc in KMS-2 in various experimental conditions. The numbers in parentheses 21
are the standard deviation of the contribution of that component for the last digit. The value of p is the probability 22 that the improvement to the fit from including this spectrum is due to noise. Components with p < 0.05 are 1 significant at the 2σ level and those with p < 0.01 are significant at the 3σ level. The Tc 2 S 7 that was formed in the anoxic DIW experiment with KMS-2-SS showed high 3 stability upon exposure to an oxic environment. 
3
In addition to the major differences that may be observed from the XANES spectra, the local 4 environment of Tc in these samples was determined by EXAFS. The Tc K-edge EXAFS data are 5 presented for selected samples in Figure 5 . For the KMS-2 sample in anoxic conditions in DIW, 6 the data are consistent with Tc-S and Tc-Tc distances suggest the presence of Tc 2 S 7 . 45 In 7 addition, a small amount of TcO 4 -is present in this sample. For the KMS-2-SS samples from the 8 anoxic and anoxic-to-oxic conditions, the EXAFS spectra and fit parameters are nearly identical.
9
The interatomic distances are slightly different from those previously reported for Tc 2 S 7 , Tc-S = 10 2.378(2) Å and Tc-Tc = 2.774(2) Å. 45 The local environment of Tc is identical to that in Tc 2 S 7 11 within error. In general, the KMS materials appear to act as a source for sulfide to reduce TcO 4 -12 and precipitate it as Tc 2 S 7 , which is stable in oxic conditions, at least over short time periods. Table 3 .| 3 a)
The value of p is the probability that the improvement to the fit from including this spectrum 5 is due to noise. Components with p < 0.05 are significant at the 2σ level and those 6 with p < 0.01 are significant at the 3σ level 7
Bulk XANES spectra were also obtained for KMS-2 from batch experiments performed in 8 anoxic and oxic conditions with the LAW simulant are presented in Figure 6 with the results of 9 the XANES fitting presented in Table 2 . Both the spectra from the anoxic and oxic KMS-2 10 experiments show fits in excellent agreement with the data from the standards. The KMS-2 from 11 the anoxic LAW simulant experiment consists primarily of a Tc (IV) 2 S 7 species (Figure 6a ).
12
However, as seen in Table 2 and Figure 6b, Table S1 . 3 4   Table S1 . EXAFS Fitting parameters for Figure S2 . b) The value of p is the probability that the improvement to the fit from including this 9 spectrum is due to noise. Components with p < 0.05 are significant at the 2σ level 10 and those with p < 0.01 are significant at the 3σ level. Table S3 . 3 4 a) Fit range: 2<k<14, 1<R<3; 16.9 independent data. 7 parameters, S 0 2 = 0.8, ΔE 0 = 4(1) 6 eV, χ 2 = 187, χν 2 = 23.6, R = 0.020. 7
b) The value of p is the probability that the improvement to the fit from including this 8 spectrum is due to noise. Components with p < 0.05 are significant at the 2σ level 9
and those with p < 0.01 are significant at the 3σ level. 10
